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10 hMOHOMo- l uMomi&o^vv-J'ftizitLWumtftiiteZ 

US. 

Will h'J* (8- + yj/7h) 7;U5"^A (JUT. A I q 3 <h^-f) 
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08 A£M8 Bli, Z riftfc^^fMfflt^t^Mi^ (PL, EL) 

mi OA -SI OGIt «^g(CO^TIfciy!-r<5m-e&<5o 
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r. Hf) U» *<*W(C(i; <b¥it Cxt 2 ] , -JKsJ 

[iti] lc^t-8- + y'jy-JK7)2& (R 1 ) (c*?^US£^AT<5c 
U<#e>tl^^5t CiC3] . 8-*/ U/-Jl-tf)5<i (R4) (C>3S>US£«A 

^-•2>c«!:{Ccfcu^e>nsYb^it [5*4]. 8- + y 'jy-;K0 2fc (rd <t. 
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e>ti^><b^5t [it 8] % 8-+y uy-;KD2& (r i ) iz^^jm. 4& (r 

3) (C* h*i>S£^A1-£C<h(C<fcy»6tt£<t^xt [5t9] . 8- + /'J/ 

-;kd5& (R4) iztkm&mAT%z\£izj:vmz>nz><tm3X: Citi 0] , s 
-+yjy-;uo5^ (R4) <t7te (R6) icfnftugl^lAtsctic 
cky^^n^^it Citi 1] iz^T£mm&ttnnf£ftmiz^ijMmT*$>z 0 
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5 mmomm i ) 

*nm<DMmi x-its 7tmmmmm4m^mm^mi^vm^xm^tm^mm 
-r^m^izisit^mnmytm^com^mmz-D^xm i ^fauxu^-t^o 

is 1 riis ats i o o±icm i com^ 1 o 1 tfij&j&tstis m 1 o>m*i 1 o i ± 
iznzf-mytmi 0 2&Bmzn. ^©±i;^2©tn o 3&mi&znfcMm& 
10 wr-5o 

mfz. ^nmmmi cfcits^i <om^i o i ummtuxmmu. m2o 
15 11103 itmmt LTmm-fZo 

t^^i <z>mjii o i izmmwmxBf&zn. ^cfffl^-scirot'ts 

UTtev U±mM1&4. 0eVJ-U±) 

«me^14<b^. &&Z*Z\ftb(DM&Wtsi£&mi\&Z\£t)W3-l,l\ 0 
RUlfcm^ttfliJ^ l/TIi, ITO (indium tin oxide), m 
20 <t'(>i>'5AlZ2~2 0[%]<DM<tMm (ZnO) £ig^U£: I ZO (i nd i u 
m zinc oxide) <Di&>. # (A u) , fi# (Pt) > ^yJrJU (N 
i ) . *>t?*T> (W) , ^PA(Cr), t'J^fV (Mo),»(Fe) t 
=lA;Uh (Co) . $1 (Cu) » /t^v^A (Pd) , *7t(i^®«^<D^b^ 

(t i n) w&m^z>z\twxg% 0 
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5 g : A g v A I : L i ) ^fc^fo (L i F, Cs F, C a F 2 ) <Dfft. #±3S£/g 
*^fc«£«*JIKvcraj»« A I » Ag, I T03f<E>£H 
(^&£^tf) <fc(D«JilcJ;y^rr5C<hfcT*£«5o 

»flt*j&*-r £ c <fc (c«t y , tn^enm 1 <z>m@ 1 o 1 m 2 oii 1 0 3 

10 ^Mt^. IJflJ> 1 0~5 0 0 nm<!:m«UK 

(Cctu^D^Ttii, mi 0 1 $.fcizm2<Dmmi 0 zrcitm 

zitzmsizit. ^KDin 0 i zm?tv£<DttmT*mf$.-fzz\££u. m2o 
15 mmi 0 3iii]^e>?t^tti^$i±-5ii^(c(i, ^2^tii 0 3 zm?t&<DttnT* 

rnomm 1 x-a. ie?l;±aji 1 1 k jEiimmm 112, ^.um^^^m 

20 C(D^lcfcUTiE?L;±A® 1 1 1 ^Jf^^--5^(cfflt\^IE?L;±Att 

□ •>7-> (JUT. H 2 -Pc<!:^t) . ^7^P->Z— > (JUT. Cu-Pci 

J£U/rtt*4fc&y. <£V7s3-\/>7,)\,*>W. (JUT. PSSii^t) £K-^L 
25 fctf'J X^U>>?^+->5 L ^-7x> (JUT. PEDOTi^t) tK'JT-'J 
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>. ^)\±-)Vh)\f^J-)V (JUT* PVKiit) tz£&m^%z.£<bxZZ> 0 

5 4 , 4'-f7 [N- - N-7i^-7$y] - f7i- 

;U (JUT. a-NPDtit) ^. 4, 4', 4 " - b U X (N, N-y7iZJl/ 
-7S.S) -MJ37x-;UT^> (JUT. TDATA^t) . 4, 4', 4"- 
MJX [ N — (3-/f^7iZ^) - N-7i-Jl-7S;] -h'J7x-;l/ 
7£> (JUT. MTD ATAtSt) fc£ - hM^J&T' £ Wb^ 

10 w^(fe>n-5o 

1] T"^U^:7tm^W#m4]g|#illg<*T'^oT. H#lttlC{fc^ifc [5*2] ~ 

Citi 2] T-a$n^7Emji«?*m4^#^ig<*^fflt\^ 0 /ccfc. *,b&m&s 

15 iCfcUTIt ffi^Sltt^Jil 1 3 (CJ&JjfltSi:, *¥'JTf&3l 

20 ^«Biim4^^ig^<i:. ^wmtfrzmmtsti&m'Sizteifzm.ftmftm 

mmi izTjkT^mtmuuxi^t)^ n=Fm&te.mftm 2 1 3^ Ttmmmm^ 
4 Wk&mm&fr ^wfto&mmiz&vmmznfcF-zy? 

Ji 2 1 4 £*rr<5>,£T*5:£„ 

25 sts. ^ 1 ©11. m2<Dmmiz-Di\xit. nmmmi tmrnown 
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^c^iU SiBli«iiirr£. 
5 «7-Mt%tt9e%« 2 1 3(i, iE?L«l^1 1 2<h^^-^ffii|<D-gP(CH-bf>^ 
J12 1 4#7f0j£;*ftTU'5 o 

a^KiSlttfBJtJS 2 1 3(du $fc(c— fet [SCI] T'^U^cTE^^f* 

*4«AJiit#-c»-3T» [SC2] ~ [5ti 2] -cmznzTtm 

Z r. H f C <h^$f S L/l^o 

h^i: LTIi^fi]©tt^ffli^C(h^T^. Jlttittlcii, DC 

MK DCM2, DC J T\ * + U K yimtf U H> (DEQ) % 
^UUX DPT. Co-6, PMDFEK BTX, ABTXf^ffl 
15 lN<£>C<l:#T£-5 0 

*mm<DBm2izt5i\T&. m=Fmm^m^tm2 } 3i:fcoT, Ttmmmmm 
it. to^^ii (a i q 3 n) izit^Tmttt&m&m&mmizfozz.tfrz. 

¥ilZft&5£jft(D<r* h#*4 (tflj*.^ DCM1, DCM2. DCJT) <h*l^ 
(HJ£<E>JBS3) 

25 *si»©jBflg3Ti4» mn?titm\z.^tLnz>f£itmtiK \-Ptnt^7tm 
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=Fiz-D[.\Tm3&m^TmwT2>o uts. *nm<Dmm3-?7jkTmmit. mum 
m3 1 3tfH2<Dmmy o 3 £<Dfflizn=?m7£m3 ^ 
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tats. mm. mi<Dmm. m2(ommiz-z>{,\xit. mfcmmi tmmottn 

gftT^ot, jy*tfj(c<fc¥it csc 2] ~ csci 2] -cs3ti*7c*s»H*3M 
i£&mmi*£7x^ttw&&m%-f%>z\£iz&i)Bm2nz>o tzt$ x *,£>&m&. 

15 mfr. ?x t*ttm£isT{t'£%\o)ttn&m^z>z\£tfx*g. mw^izu. dc 

Ml, DCM2, DC J T\ U >>X^U+^-^ U K> (DEQ) , 

;U^lx>. ^«JU>v DPT, Co-6, PMDFB, BTX, ABTXi$ffl 

20 fcA I q 3 , A I mq 3 , B e B q 2 7££'<E>*/ U >#te££(i'<> V*/ 'J ># 

Zn (BOX) 2 . Zn (BTZ) 0>:**-!r/-;P3R» ^7 7-^111^ 

£Wf &#/lii#fc&<5o £6>(C. #ffiig#Ja*MC*K 2- (4-t'7i-'J 
;U) -5 - (4-tert-^7i-Jl.) -1, 3, 4-**cW7^J-)V 
25 (]^T. PBDi^t) . 1 , 3-tfX [5- (p- t e r t -7f^7i2 
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)l) -1. 3, 4-t+itv7!/-;l/-2-^;H ^<>i£> (JUT. OXD-7 
<h^-T) &£cD:**1f vTV'-JUI^ft, 3- (4-tert-»7H 
JU) - 4 -7i-Jk 5 - (4 - £7 jL-iJJU) -1, 2, 4-hUZl/-;i/ 

(JUT, T A Z <h^T) > 3 - ( 4 - t e r t - ^7iZ^) - 4 - (4 - 
5 IfJl/7i-^) -5- (4 - \i7jl-*JJ\,) -1, 2, 4-hU7V-;U (JU 
T* p-EtTAZ^t) ft^©h'J7 % /-^»»f*: t AV7it>hP'J> 

(JUT. BPheniit) . /tV*a7 , P'f> (JUT. BCP^t) 

m^T'^'So £fc* a^-g5iH^3 1 4£fgftJf 3 1 3i^20[)ti1 0 3 £.<D$\ 

(i» Sfe*©^ h**» (a i q 3 ^> izjt^TfBataefi^fiaftMjfc^-sci^e, 

ftlCafcfefSSfc©^** mXUs DCMK DCM2, DCJT) <kffl*^ 

20 

(H*£0|J 1 ) 

jUTic *&WT?mi\&7tmmwi$m4m&mmi*<D'£mm* ts^ummmiz 

(^fi£0IJ 1 ) 
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^ (8- + yj/7h) v^zi-^A (IV) ^ricT&^&ICO 

fb^it [5t 1 3] I:^t8-/W K P + v+Z U>2. 90g ( 2 0 mm o 

i) £ i o om i o)** s-juzmMz-Gfcmmt. ^<ti>ju^-OA civ) 

5 1. 1 7g (5mmo I ) ^1 Om I ©/^y-JHZig^tMi^L 
(tjitS, ^(Dt^<D : EJUttlt4 : 1 T'ifc-5) » 1 ~ 2 B$P B 1fIgiI;jft£t>:<5> d £ |C 
J:Ullfe*ftti^«:»^:o CCT'SfeWitl^) (pH1) * U > 1 . 7 4g 

( 2 0 mm o I) £ 6 0 m I (D* * 7 -;KC^$-&T»e>n>b7;U^ UttOt 
JU7*V>mm&f*<£ifi)U*=.t>A (IV) IC^UT4^«AP^, pH7itS 
10 C<!:lc<fcyse>(cMfe*rai«i£»fc. *©ffe«tf 4B*IIHI*»aEUT, 

^<D££<DmWm& 9 4*"C&ofc. 2 0 0~3 0 0 "C©Sft43EfCT#*ffi© 
Sfe^T&^h^+X (8-/WKP*y-+yjy7h) v^n 
— OA (IV) (Z r q 4 ) (ft^xt [i£2] ) £}#/Co ^ h^ + X (8-*y «J 
15 h) ifJU — KfA (IV) (D**/-;k;§}£lCJS!)jg-&K (3 7 5 nm) £RS 

ItUctC^, Wl±¥-<7&5 2 5~5 3 0 nmlC^tSP HU#1H£> 

ntz (m 1 1 a) o Ttmftm&fTifztzz. ^ h^+x (8 >j / ^ h) 

v^^-^A (IV) ©lllC^t^C H, N. Z r(DftJB-(iC^6 4. 2%, 
H#3. 8%. N^8. 2%. ZrA«13. 2%T&o£ 0 HOMO>Pi4(i, - 
20 5. 5 2, LUMOifilt -2. 8 7"Cfeo^ 
(£3 4 0°CT'feo>ho 
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[5t2] 



3] 



[iti 4] i:^t2-/^-8-/W ^ p + .>+y U >£fflU£i§^lc(i. <t 
5 ¥5t [it 3] (C^f^ h^*X ( 2 8- + yU/7h) ^;U=1 ~ -j? A 

(IV) (Zrmq 4 ) ^Mt^Ci^T't^. ^dtflj 1 tf) <£ O (C (2-^^U 

-8-+yjy^h) v^=i-^a (i v) zm&Lutztz. &mmmm<Dmw. 

fli7 2%fc'ofc, ^h^ + X (2 8 -*/ 'J/^ h) >?;Hi-^A 

( i v) (D*?s-j\,mmzmm : &m o 6 5 nm> &mmuti£g. 

10 ^£5 1 0~5 1 5 nmlCtt^P h;U#l#£>ft/c (Si 1 B) , 

7tmftVrZii-Dfc£zL?>Th^*x (2 -y^;u- 8 'J / ^ h) 9 J)V^=. 

9A (IV) (OS«lC*f-r^C. HL N. Z r <Dm^ltCtf6 5 . 5%, H#4. 
7%. N#7. 6%, Zr#1 2. 9%T^ofeo UtS. ftm&mt 2 8 0 °CT* 

O /to 
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[5£3] 



CH 3 

[5t1 4] 
tetitm 2 ) 

5 ft. 5^h^ + X (8- + yjy^h) /\7-0Jx (IV) 

briefly i T*^L^^n^'n^ii^(cfctNT^{ki>;u=i^^A(Oft^uic^b/\ 

7-'5A^fflUSC<!:T\ (8-*/'J/^h) (Hfq 

4 ) h^ + X (2 -;*3^U-8-*/ U/^b) /\7-VA (Hfmq 4 ) £ 
10 Bf&-t2>^£WT*g2> 0 

15 (2 -y^ju- 8 u y ^ /\^-^A(Dy^y-^j§^(D-eti-fniciS) 

ig&g (3 8 0 nm). (365nm) £88ttUfc<!:#» ttl^tim* £-2 & 
51 6~521 nm, 5 13-518 n mCf t-5 P LX^Z hJU^W^tlfc 
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cm i 2 a, m i 2 b) o 

£Ac, 7EJft^#T£fTofc<hC57" h^4-X (8- + yU/7h) /\? -0 AO) 
SaiC*t-r<5C, H, NK H f <DmSl*Ctf5 6. 7%, H#3. 2%, N#7. 
2%. Hf^2 2. 9%, ^ h^ + X (2 - >^U- 8 - + / ^ h) /\^ — 
5 3A<£>ii£-(iC#*5 8. 4%, H#4. 0%, N#'6. 5%, H f # 2 1 . 7% 
T&o£o -r-h^ + X (8- + /'jy^h) /\y~OA. ^h^ + X (2 

8 gy ^ h) /\7-£A<o#ft?;ag(«n^n3 4 o°c. 2 8 
o°c-e^o>bo 

2 ) 

10 *H*£0iJTii, 7cmil«B?*m4]^#M^^^e(cffltNT«^i%^mT^^ 
§Tf £ii^T£-pT. !t$lC Z r £*/C># JILT'S Z rigf*£fflU<5i§^(C^H\T 

*-r\ s*54 o o ±izm,ftm?tm=F<DWi 1 (o«@4 o i ^jf^$n-5 0 
15 ^uss^jT-ii. mi <z>m*i4 o i linitniits. untuxmmmmm 

kiz % m^(Dmm (mm) a o 1 ±iznnm^tm4 o 2A«$n^o ^fc. 

^IIJfctfiJT'te. m?MgftJ!4 0 2#'IE?U±AJ14 1 1 , IE?L$iii2IJi4 1 2, «^ 

mm^itmAr i 3^e>^^«ii^it$:wu. m^^ii4^^4 i z\zit^ 

20 [it2] fC^-TZ r$gte£fflO&. 

juy-izm i <^a@4 o 1 «$n^T^icut@fo. i^ifgf^ 

rtSPICilx.e)n^:^iIilc^7^P*>T^> Cu-Pci^t) £A*U 

g*a*P^^ffl^^S^-4icJ:U 2 0 nm©I)ITeL;iAl4 1 1 £ff$Grr<5„ 
25 ;^lciE?Lgi^l14(cgn^*4lc«tUiE?L^iiil®4 1 2 £Jf$fiTf & 0 ccT-(i4, 
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4'-tfX [N- (1 -i-y^Jl) -N-7i-^-7$/] - f7i-Jl^ (JUT, 
a - N P D <h^") £|5)t»tf>77;£ (C J: U % 3 0 n m<DmmTl\mT^>o 

ftizn+mmi&mitm 4 1 3^jssn*. ^n^ras. <b^xt est 

2] CitZ rm& (^h^ + X (8- + /iJ/7h) ^Uzi-^A (IV)) 
5 Zm^TmmfelZJ: y 5 0 n mtf)fli|JlT*ff2firr<S>o 

m^^cJS4 0 2±lC7y<b^;U'>^7A (CaF) 414 (2nm) 
•fcyjfcJSJcUfcSL — 2 A (A I ) 4 15 ( 1 0 0 n m) ^^A^^'J >? 

: ,£iz&vmm.uTmm-f&z.£iz£vm2<DmM4 o 3£ff$Err& 0 

10 Ja±(CcfcU. Z r|t^m^illtt^li4 1 SJCffltN^mi^^m^^ 
i*n5o &*5. *HS£^iJ 2 ic^-T^li. IM14 0 2^ OL&AJ14 1 
1 . iE?L^J14 1 2, n=?mmfe¥£3tm 4 I Si^t^y^KfPii 

15 tuts, ^mmmx'its sts±icM$ti^^i 0114 0 1 Ammttnxmm 

20 (mm) 4 o i (ijgB.affi@T-&y, m 1 oti (in®) 4 o i mfrzmwfz 
*m4 1 3x^cfz?!t&ftmt£i±&mf&£isx^zw. *mmzz.tuzv&7£2ti 
2>z\£i*tsi<. m&m&teiz-t&fr #> izm ^tzm&MiR?z> c t \z& y m 2 <e> 

(n^i 3 ) 

25 ^mmmxit. 7tmmmwm4m±mmw^mytmizm^xm^^tm=F^ 
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ihJ-3i§^-C&oT, ftlZZ r ^^/C^Jl^-r^Z r fgft (^h^ + X (8- + 
/'jy^h) vJUzi-SA (I V) (-«^ [it 2] IC^-T) ) ^ffll^H^lC 

^hm^j 3 -eok-rmmiZs mmm2iz^-rm^tnuuxi^t)^ 
mm^ftms i 3#\ 7cm^»'f*m4^®ig^e,/j:^sp^5 15 o 0 n 

10 -f&frS, 0 0±lCJF^$n^m 1 ^>m^5 0 1, IE?L;±AJi5 1 K 

jE?l$niit/l 5 1 2. fcc):^2(Dli5 0 3|J, 0 5 (C^f <£ 5 (CUSSffl 2 (Dl 
^4 0 3 tl^flto^Tl^ttlTerariteft*. 

m^iH14^3t®5 1 3(Cli, -gPK-b?>^Jl5 1 4jWfcf£$ftT^ 
•So K-tf>^Ji5 1 4(i, «?ift2&1£?&ftJ| 5 1 3©5-6TjE?L«i3IIB5 1 2 

h) vUUzi^A (IV)) tgfe^^ ItS^rX h^t^§ D C M 2 

t<D'&. Th^^Ts (8-+yjy^h) vju=i-^a ( i v) cd^ss&ic 

20 ^JI 5 1 4 T'£ Cfc563fc#3S 2 (DM 5 0 3 ifi^T'}i3tf -5<0^^<C i^T*^ 
•5c 

miz % \-&nwwttmz[t-zrztifcmm&muT^z 0 
25 ^mmmxit. 7tmmmm^4m^mm^m^tmizm^xm^m^tm^ff 



23 

yjy^h) v;u=i-^a (i v) (-asst [st2] ic^m ) 

^H*S0|J 4 T'^m^liv II^J2{c^^<h3S<ttUTU.g>#\ 
16 1 3(DWI/«EU. B?-1ft3iJR6 1 4 $tt^^TS^:oTl\^„ 

f^frB* 0 0±CffM$n5^1 (0IHS6 0 1 , JEKtiAM 6 1 1 % 

10 iE?L^9^i/S 6 1 2. *5<J;tfffI2<Dm*I6 0 3(i. 0 4 iC^t"^ o 2 (OH 

2©t^4 o 3 tmmvttn-cmcmM-zm&LztiZo 

(8- + y'J/7h) *J)Vu=.t>A (IV)) ^^fe^Tt^rM^-^^X h*WC* 
15 t?iili6 1 4(i. BC P£^5»;£(Ccfcy 2 0 nmWlITMtS. 

ft/16 1 3 Ht%\lZJEKmmm6 1 2fc<fctfm^$giiii/l6 1 4#fl$f£$*U filfig 

20 3±T*$?i;UU*ii£T-&<5 0 
(HJS0IJ5) 

itSH^ot. *#fCZ r ^^,Cv#«<fT^Z rig** (Tb?** (8-* 
yjy^h) ^UZI-^A (I V) [3t2] (C^-T) ) 
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Tffl I \ t> tlT I x 3 «IW63t*?- (CO t \ T H 7 £ ffl I \ TlfcBfl "T 3 . 

7 1 3 #85 1 ©17 1 4. Sg2(Dl7 1 5, ^3Wf7 1 6 fr€»£:&fl|JBtiH&$ 
5 WtS^tl^oTl^, 

s*s7 o o±icjgj«sti*»i wti7 o i . ie?u±aji7 i i . lEimmm 

7 12. fc«ktf$2 0«l7 0 3liH»j2^2H4 0 3 <fcP D \ 

^HJS^J(C*3(t«5^3til7 1 3 lCt$n§^1 017 1 4(4. a-NPD<h^ 
10 'J U>^tt^»$-ar-5C^(Ccfcy 1 0 nm<DmmT'Bf&2tlZ> 0 C©<t*, 
^'J lx>(D^W^(4. 1wtXt»«. i1©!7 1 411 4*>lM*tt£ 

;^(C«^$tl^m2(DJl7 1 5(4. BAIq 2 iZ r Sift (^h^*X (8- + 
y 'jy^h) A (IV)) (Z r q 4 <h^f) £ttiK*£-ti>5 C £ (Ccfc 

15 U 1 0 n mCDJ^JlT^^n^o Z<D£Z Z r q 4 <7)^W^(4. 5 w t %T- 

&-5o m2(D/S7 1 5(4. f^hVtnttZ&Z rq 4 (Cj;lJgfelM^t. 

;*lC«Ji£*l<5il3tf>Ji7 1 6(4. Z r q 4 <»: D C M 2 £±t^5»£t!:<5 C <t (C<t 
U1 0nm©HfCM$n5. C©^^DCM2©fW$lt 1wt% 

T*&<5 0 ^3©17 1 6(4. ^ hTOi/JI'S D C M 2 (C<k IJ gfe5l3t^ 

20 7Ff"o 

m^iH^7 1 7(4. Z r q 4 £^5t;4lC«fcU 3 0 n m©iST8jatt5. 
JU±(CJ:U. ««ii5iJ(cfc(t^a^^7 0 2^^c$n^o *HJS 

«oic^-r«*f65t*^a>«jai4» mtmi 1 3 *«-tn-enwfe***^-r« 1 © 

1714, ife^Mf^2(Dl7 1 5. fcJ;j;gfeigM^3©i7 1 

25 6o«Kcj:u^$n^^«). Mi7 1 3^r-fife^^^e>ti^m^ 
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3 017 1 6lC#iiUTZ r q 4 £ffll\£ d <h#T-£3(DT\ SR^«A*S«<!:«: 
{%M®\ 6 ) 

10 IH8A(i, Z rm&T*$>ZT\*^** (8-*/'J/^h) vJU=l = £A (I 
V) (Z r q 4 «t^-r) <h. A I igflrCfc^ h'JX (8- + / U/^h) T^US^ 

*a (a i q 3 <t^-r) *-en-en^*jfefc<kyricfltu>ti8t(c«-sj!ifiaes (395 

nm. 3 4 7 nm) <£>3t£R8S4 UXm^tlfcm^tX^ (PL7^ Nl^) 
15 CftfCcfcU. A I q 3J: U Z r q 4 (D P L hMStSilC^SC d:^ 

K DCM2I) tm^t>it^m^iz. ^xh^nt<f7,h^ntcori\(DnL^ 

08BI1 Z rlgttT'&^h^** (8 - + y U h) i?)\,3 — 0A ( I 
20 V) (Z r q 4 £^-f) <t. A I gg*rc&£ h'JX (8- + / U ^ ^ h) 7)\,$.- 

ojx (a i q 3 <t^-T) ^tn'enm^xmnmytm^mj&urcm^iztsit^m 
s 8 b iz7jk?nftmyt$k=?<Dm=?mm*s a i q 3 £ttfMgftjg<E>-gp[c 

flH^iSt^i^M I TO (|5§tl) /Cu-Pc/a-N PD/A I q 3 / 

25 CaF/AI (Pit!) (Dmizm^mmB^nXl^o Zrq 4 ^i)t 
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m<D-mzm^fcm?&m=?-2 <tu i to (mm) /cu-pc/«-npd 

/Z r q 4 /C a F/A I (£&) ©«(Cl«Jk«il?Bfi!t*nTtx*. 

HI 8 ATSLfeflfO P HMdib^-S <h, Zrq 4> A I q 3 <D^~ftl 

*>m.m&miZ'>7 [*UT^Z>*>0<D. A I q 3^fflt^ciM3tIf<fcytZ r q 

IMCieMMWtS^XhW OffeflM^tDCMK DCM2f) 

(mmm i ) 

10 9 A. 9 B&m^TmW?Z>o tetS. @9Alt ^±®|^ HI 9 B 

l±i9A^A-A' TtJJBffU7tira0T£>3o ,^Tfv^nfc9 0 1 (4SgiJj[§|{& 

(v-xflijeaiaitt) . 9 o 2itmmm 9 0 3 mm®&w it- vmm 
mss) t^-So 9 0 4(i^±sis. 9 0 5i4->-;uayc*y» ->-;uaj9 

0 5-Cffl£*l£rtfl'l9 0 7(4, SHlCfcoTlvS. 
15 9 0 8(4V-Xdi||g»j[HlSS9 0 1 JkU?- hil']igift(HlS&9 0 3 (ZA*l£ 

tl-5fi^^ei2lt--5fe«)(DSei^T'^U. ^SBA^SfiS^&SF PC (7K>>7 

<DF PC(C(4yj>hlE^«M (PWB) #3*yfli*sftTi\-c<bai\, *9E*ffl 
20 ^Icfctt-Sfgft^Sfcli. ^3t^S*^c(tT'^:<. ^tUCF PCtKliPW 

b tm v mf znrcvtmz *>£><>:?- 

JfclC. Wi®liitlCOt>T0 9 B^fflt\TUiB^-r-5o S*&9 1 0±lC(4|giftlHlSS 
gPS^iiimgP^^^tlTt^'5^^ CCtlt IglftlslSSgPT'^^V-^a'JIIgiftlal 

3§9 0 1 <hv ®msP9 o 2^$nti^. 

25 V-*(|i]igifj[H]i&9 0 1 IJnft^ST F T 9 2 3 <h pft^ST 
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ft 9 2 4£&m&'£K>-&fzCMos\s\mfiwi&znz>o $.rc. &m®&zmm 

5 feT^r^o 

mm^9 0 2im7f>^fflTFT9 1 1 IMfflTFT9 1 

2<h^-(DHu-r>[cmm^(c^m$nrcmi omms ^ 3 t^vmrnommiz 

10 £0 

isT#i;m<Dmyt&T2 v juzm^tcm-s. ®Lmw>9 1 4<D±^<D^izmm¥ 

?2 (0. 2/im~3/im) £W-r<5ffi®£*$/rt>:& C UUo IfeU 

15 #)9 1 4<hL/T, S^1*(D^(CctoTX^^i'> hfC^^tti^^T^'M. l£ 
lMift(c<fcoT:i:y^*> hlzmMfe£te%7tiSm<D^-?ti*>&m?%z\£&-? 

mi ©ii9 1 3±(c(i. m^-mytm9 1 6, fcj:^2oii9 1 7#^-n 

20 ^tltlt f«IIS£fcO*£Utt^£m^C<h#M£UUo ffy*.tf* I TO 
('f>y')AXXlW m\ <OWAW.®M<tW) (I ZO) JBL mt?-*> 
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h;iic«fcoT^$n^o 9 1 e (era, ^m^ajHifM 

$e»ic nm-ftytms 1 6±ic^$n§m2(o«@ cms) 9 1 nzm^z 

10 ^^LTIl f±*^(D/jN$l>«^ (AK Ag. Li, Ca, Sfcfidtl^ 
O^MgAg, Mgln, AILK CaF 2 , SfcliCaN) vh.(£«fcU 0 
fcfc* «^3til9 1 6T£D£ft#3i2<Dm^9 1 7 £jliB£-|±3i§^lC(i. 
^2(Dlg (Pi#) 9 1 7<hLT, KJS*:»< L,fc&«»R<i:» SHaMBBt (I 

to (.mt<<>zsoAtgt<txX'&&) * mit<<>WAm<tw&'&& (m 2 o 3 
15 — zno) . m<tmm (zno m) t(Dmmzm^z<D&&i\ 

$e>[C>>-;USJ9 0 5T'£t±S*£9 0 4£ijt : ? L »$&9 1 OifcU^tWCt 
|C«fclK ft?-S&9 1 0, &jt*ffi9 0 4, fc«fclX*>-;Ufilj9 0 5T'l$tlfc^ 
Pel 9 0 7 icWJM&ateS!?- 9 1 8#tt*e>ttfc«i6(c£:oTl\S. fcfc. &m9 0 

20 5 Tftjasnsflracfc^t? 

ItitSiS 9 0 4l:ffl U3tt¥4<h LT;tf ^*StS-S>53Sgt5(Dft!i* FRP 
(Fiberglass-Reinforced Plastics) , PVF (t^'J t-^n^-f K) » — % 

25 ^iJJLX^JU^fcltT^ V)Umfr*>t3LZ>Zf : 7Xf L y*mfa&m^2>Z\£tl<T-g2>o 
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5 (mmms) 

^T***^. "r^ffr-htzr. zT-^OUM-rV Kv£ > h^-r 

)lft:«i^lftff£SI (ftft^lCliDVD (Digital Versatile Disc)^£<£> iSiiig 

15 CtlbOf ?gl0lft0IJ^i 1 0 A - 1 0 GlOTt, 

E11 OAUi^It'^lJ, M^2 0 0 1, £J#lir2 0 0 2. 3l^gP2 0 0 3, 
Xlf-*-gP2 0 0 4. tl^J-A^Sis^ 0 0 5m&^tj\ *£9)0>ttJH&%ft 

20 ^s^sn-5o 

0 1 0 BIZS- h§a/t-V^m>bTzL-^T*^y. *<*2 2 0 1 , M#2 2 
0 2 , a^SP2 2 0 3, K 2 2 0 4 . ^SP^t^- h 2 2 0 5 % t£<< > 

>^TS*2 2 0 6fm. *5eW<0«»*3t*?-*#-r £S§ft^g£*- 
(D^SP2 2 0 3 (CfflU^CifCfctlf^S^n^. 
25 il 0 Clt : E/*'Ol>=l>k:=L-*T'$>V. *f*2 3 0 1 . ^SP2 3 0 2. X 
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^7^2 3 0 3, *gf£*-2 3 0 4. ^^/H- h 2 3 0 5H£#t,\ *&W<D 

tl<5o 

5 g) T'fo U . 2 4 0 1, ffite 2 4 0 2. A 2 4 0 3. gt^SP B 2 4 0 

4, ffili^f*: (DVDf) ^iA^g|?2 4 0 5, Jgf£*- 2 4 0 6. Xtf-^- 
§152 4 0 711^. glTFgflA 2 4 0 3 UTiIH£1ifK£il^ U il^SPB 

2 4 o 4(i±,t uTttmm&mTjk-f&w. *§£W(on¥i&ytm=?-&m?z>¥£yt 

mmZZft^m^A. B 2 4 0 3. 2 4 O 4|Cffll\3C£!C«fcyf«$tt3o 

mi 0 Ectzf-^i^Tw^^w e\y k -^o>hir^ ^^v-f ) -e&y. 

*&2 5 0 1 . a^SP2 5 0 2. 7" — ASP 2 5 0 3 £^L\ ^fgP/KDttfj^ftUi 
-5^^g^^oa^gP2 5 0 2 lc^3££(Cj;yfE§!{£tl<5o 
m 1 0 FfSlf-r^^T&y. *f*2 6 0 1 . g|^gP2 6 0 2. S#2 6 0 
15 3. ^gPJSM/^- h 2 6 0 4. 'Jt=l>S{fgP2 6 0 5. g#gP2 6 0 6. Ay 
f'J-2 6 0 7. WATjgfl 2 6 0 8. Jgft*- 2 6 0 9, &IBSP 261 0 

at. *^R«(Dm^3tm^w-r^%^s^ j 5-o^sP2 6 o 2 iz^u^^ 

CCTi 1 0G«l^tJ, *f*2 7 0 1 , UW2 7 0 2. gt^gP2 7 
20 0 3. g|S A*lgP 2 7 0 4. ^ttJ^jgP 2 7 0 5. JgfE*- 2 7 0 6. ftgPJg^ 
tf- h 2 7 0 7 . T >T+ 2 7 0 8 ^£#fr„ **W©«»»3t*^**r«* 
HmW.* s t<Dm^2 7 0 3 lzfflU<5c<»:K:<i;yfE§!J£*i5, iU*gP2 7 

o 3«nfe(o^Mic^fe(7)^^a^"r^c<hT*^mf£(D;iem^^}qix-5c: 

25 m±<Z>**(C. ^Rfl^m#^m^^Wr^%7 l 6^M<DiSffliBH(i@«)Tl2:<. 
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i. mm. mm. lo^umw^m^^Kthm-r^mwmytm^izis^x. 



/\n^>, y7/i, Tj^j^m Gt£u mmm.i~-\ o) . /\ur)i* 
jim (frfdu. mm$ki~-\ o) , z^=«^v^» (7c£:u o) . 

10 2. i«& mis. te&ifnm3£itm%:'ptsL< fbm-t^m^ytm^-iz^x. 



15 nt. /\py>. v7yi> T)i>*)im (fzfdu. mmm.i ~i 0) % /\uTfr* 



5 





R 2 

R 3 ^ 
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)im (fcfdL,, m#sti&i~i o) , 7j^^r»um (tctdu. mmn 1 ~ 1 0) . 
3. mm. mm. t&^.um^tftm^pu< t^-r^m^ytm^izts^x. 
5 * wn&^tsmitmzmTzztzftmtTzmft-mitm^o 



M. AO^X yjyg. T)V*)\,m OtfcU ptiStffc 1 ~ 1 0) % /XP/^l/* 
JU» (Ac/cU 0) . T;U=J + ->;U* KSRfic 1 - 1 0) , 

10 wm&rzimMWuDTV-jism. mmmr^itmM^(Dmmmmm^To ) 

HUlS^X h#£M±. fkyt%L&<Dm*m& 5 8 0-6 8 0 nmtf)$&Hlc£><5;:<h 

15 zteMtTzmnmytm*. 





/\P^>. y7/I. TJU^rJim Otfc'U 0) , /\n7)\,* 
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